To discuss the properties of sliver irregularity produced by roller drafting,
Statistical approaches to sliver irregualrity have been made by a number of experts independently of the drafting theory.
The recent of sliver structure by Fujino and Kawabata(4) is a distingushed one. It is necessary in the present stage to combine the two viewpoint mentioned above: (1) irregularity adduced by the drafting theory based on a mechanical approach and (2) the property of irregularity obtained by a theory of the sliver structure.
The author tries to combine the drafting theory with the theory of sliver structure.
In the procedure of making the combination, he uses the stochastic interpretation to explain the behavior of the fiber in the draft zone and applies approximate treatments in practical calculations.
Stochastic
Interpretation of the Behavior of the Draft Zone
To describe the behavior of the fiber in the draft zone and to build up a drafting theory by a mechanical approach, the idea developed by Foster(s) A single fiber whose front end was laid in x at time t will have the possibility of arriving in various new positions at t' by the interaction of the neighbouring fibers. This position is unable to be determined conclusively, because the interaction of the neighbouring fibers changes by the position in the three-dimensional space of the fiber under consideration.
Therefore, if we consider the behavior of a single fiber in the one-demensional space, the density of the probability must be introduced in the following way by defining the probability of the fiber occupying in x'-x'+dx' at time as t'(t'>t)
Here, P(x,t/x',t') is the density of probability. In the generalized stochastic process the normalization condition is Using these notations, we get from eq. (6) (Case 1) Eq.(15) may be physically interpreted to mean that the center of P(x,t/x',t') shifts to the positive direction of x coordinate with mean velocity in and that the form of P(x,t/x',t') extends with time. The symmetrical character of solution (15) From eq. (18) we get where D is equal to Vf/Vb and is called the "draft ratio." The probability in x'-x'+dx' being represented by p(x')dx', it transforms itself into:
The function p(Vft-x/D-1)1/D-1 in eq. (20) is the probability density of the position after the velocity change.
On the other hand, if we apply stochastic treatment to the single fiber under consideration, the probability density of the position is P(0,0/x,t When the explicit of P(0,0/x,t) is known, we obtain by eq.(21) the distribution function of the velocity change, or the probability density of the velocity change, p(x) corresponding to P(0,0/x,t). In the special case of eq. (15) 
Draft Equations
We have so far discussed the behavior of a single fiber by using the stochastic interpretation.
To develop the theory of sliver irregularity induced by drafting, we must consider a sliver which is an assembly of paralleled fibers.
Let us consider, the representation of the sliver state.
A quantity n(x,t), called the fiber density of the front end, is used frequently.
n dx is considered to be the number of the front ends between x and x+dx.
S(x,t) (7), defined by is the number of fibers at x (Fig. 2) . The quantity S(x,t) corresponds to the weight of the sliver per unit length.
Therefore, by obtaining S(x,t), we can compare theoretical treatment with experimental results. Since S(x,t) is related by (25) to n(x,t), we need an equation which deduces n(x,t).
We call the equation which governs n(x,t) a "draft equation." The draft equation on stochastic treatment is easily obtainable.
Consider the number of fibers between x' and x'+dx' at t', n(x',t')dx'.
The quantity which this number contributes to the number of fibers between x and x+dx at t is calculable thus:
n (x',t') P(x',t'/x,t)dx'dx..... (26) from which we obtain the fiber density of the front end A(x,t) and B(x,t) satisfy the conditions in (17). Assuming as a special case the special condition, the following draft equations are deduced for the respective regions:
Fq.(30) will be used in a later section as an approximate application of stochastic treatment. In the two-velocity model method we may divide n(x,t) into two parts, n1(x,t) and n2(x ,t).
n1(x,t) is the fiber density of the front end with velocity Vb.
n2(x,t) is the density with the velocity Vf. n1(x,t) and n2(x,t) are classified in the respective regions.
That is Take the interval of x' as extending from 0 to x, get t" corresponding to them and integrate eq.
(38) in respect to t" in the above interval. Then, n2(x,t) is expressed as follows: The other is the statistical interpretation.
The causal interpretation means that the "one to one correspondence" between the irregularity of the sliver entering the back roller and irregularity of the sliver leaving the front roller.
This method of analysis is classical and experimentally difficult, but it gives a clear physical answer.
Therefore, we shall develop the theory of drafting-induced sliver irregularity by using the two-velocity model method. Let the fiber density of the sliver entering the back roller be represented by the Fourier series: S,(x,t) corresponds to the weight per unit length of the sliver entering the back roller before drafting. Thus, choosing the origin of the abscissa x at the appropriate point, we can write it So(x). If we express the ratio of So(x) to not as M,(x) can be written thus: If we treat S(x,t) as we have treate (49), the result will be:
These results have been compared with exper. imental results by making a calculation on a sliver having the weight distribution shown in Fig . 3A  and 3B .
This sliver was composed of uniform staple fibers (1=2 in) and the experimental conditions were R=3 in and R=4 in, D=4.
The numerical results of (49) and (51) The statistical interpretation of sliver irregularity is treated generally in this section by relating it to the behavior of the fiber.
For this purpose, we generalize the results obtained by the two-velocity model method.
In the two-velocity model method, if we give f(x-Vbt) by (45), then the fiber density of the outgoing sliver is calculable by (44):
We exclude the steady parts of (45) and (53) and define them by fw(x-Vbt) and gw(x-Vft).
If we take their complex representation fw*(xVat), gw*(x-Vft), they can be written thus:
where wk is equal to 
